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FINAL
TECHNICAL MEMORANDUM

SOIL GAS SAMPLING
SWMU 29

RCRA FACILITY INVESTIGATION
NAS FORT WORTII JRB, TEXAS

1.0 INTRODUCTION

As part of a Resource Conservation and Recovery Act (RCRA) Facility Investigation (RET) at solid
waste management unit (SWMU) 29 located at Naval Air Station Fort Worth, Joint Reserve Base
(NAS Fort Worth JRB), Fort Worth, Texas, this Technical Memorandum describes the finding
of petroleum-impacted soils and proposes additional sampling to delineate the source and extent
of these contaminated soils. This RFI is required by the NAS Fort Worth JRB Municipal
Hazardous Waste Management Site Permit No. HW50289 issued by the Texas Water Commission
to the former Carswell Air Force Base in Ebruary 1991. Figure 1.1 depicts the location of
SWMU 29 at NAS Fort Worth JRB.

A total of 23 continuous-core soil borings and 4 monitoring wells were installed at SWMU 29
during field activities conducted in March through May 1998 (Figure 1.2). Three of the soil
borings were over-drilled and converted Aorncnitering wells: BHGLTA2O8 became
WHQLTA2Q1; BHGLTA2 16 became WHGLTA2O3; and BHGLTA2 18 became WHGLTA2O4.
Four soil borings (BHGLTA2O1, BHGLTA2O2, BHGLTA2O4, and BHGLTA2O6) were used to
collect 4 surface and 12 subsurface soil samples. The soil and groundwater sampling conducted
at SWMIJ 29 conforms with the RH WorlcJE'lanjHydroGeoLogic, I 998a), and the Final Basewide
Quality Assurance Project Plan (QAPP) (HydroGeoLogic, 1 998b). Soil and groundwater samples
were analyzed for the full suite of Appendix IX compounds and cis-1 ,2-dichloroethylene using
U.S. Environmental Protection Agency (USEPA) solid waste (SW) analytical methods, as required
by the Permit.

Potential releases to the environment were found_dunng the imtial Appendix IX screening of soils
In addition, free phase petroleum produc(was found in the vadose zone at boring BHGLTA21U
Results of this soil sampling event are suithfiuirized_in a Technical Memorandum submitted by
HydroGeoLogic in December 1998 (HydroGeoLogic, 1998c). Proposed delineation of soils
contamination encountered during the initial Appendix IX screening of soils is summarized in the
December 17, 1998 Remedial Project Manager (RPM) meeting minutes (HydroGeoLogic, January
11, 1999).

In January 1999, seven additional to delineate soil contamination at
SWMU 29 (BHGLTA224 through BHGLTA23O on Figure 1.2). The locations of all SWMU 29
soil borings and monitoring wells, as well as local groundwater flow directions, are presented in
Figure 1.2. Although information obtained from some of the borings can be used for delineation,
this field effort did not directly include characterization of the petroleum product found in

U.S. Air Force C±nter [or Envtrcnrnental Excellence
E:\Deliver,blcs\AFCEE\D05\I F? Tcckmemo\R04-99 3Owpd I — I Iydro(koLogic Inc. 5/10/99
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BHGLTA2I0. This Technical Memorandum describes the effort necessary to identify the source
of the petroleum product that has impacted soils in the vicinity of boring BHGLTA2IO.

1.1 INVESTIGATION FINDINGS AND OBJECTIVES

The purpose of this investigation is to define the source, nature, and extent of the petroleum-
impacted soils found at BHGLTA21O, and determine if the petroleum contamination is associated
with landfill activities.

Initial RFI findings are summarized below:

Boring BHGLTA21O is located iniery close proximity to an underground water
utility line (2 to 5 feet away) supplying the base fire hydrant system. This water
line leads to a petroleum fueling station which is located approximately 800 feet to
the northeast (Figure 1.3). Petroleum-stained soils and associated strong odors
were first encountered in the vadose zone at a depth of approximately 7 feet below
ground surface bgs) in boring BHGLTA2IO. The stained soil and odor had the
appearance of relatively fresh gasoline. The petroleum-stained soils were present
in vadose zone soils to a depth of 18 feet bgs where the groundwater table was first
encountered. A temporary piezometer was installed in this boring and periodically
monitored with an interface probe over a 2 week period. A petroleum sheen with
a golden brown color was always present on the probe during periodic monitoring,
but no accumulation of product greater than 0.01 feet was measured.

• No free phase or dissolved phase petroleum compounds were found in monitoring
wells located downgradient of SWMU 29 (WHGLTA2O1, WHGLTA2O2, and
WHGLTA2O3) or in the upgradient monitoring well WHGLTA2O4 (Figure 1.2).
No petroleum-impacted soils werefound in borings located near BHGLTA21O:
BHGLTA224, located 90 feet to the southwest; BHGLTA2O2, located 175 feet
northeast; BHGLTA2I 1, located 190 feet east; and BHGLTA2O9, located 290 feet
west. Borings BHGLTA2I 1 are located within 10 feet of an
underground water utility line and an electric line (Figure 1.3).

• Petroleum-impacted soils were found at BHGLTA2O1 from a depth of 5 feet bgs
to the water table. Elevated concentrations of semi-volatile organic compounds
(SVOCs) were found at depths of 5, 10, and 15 feet. The SVOCs found at
BHGLTA2O1 indicate the presënëe of asphalt possibly mixed with a heavy
petroleum-product. No volatiles were detected in any of the soil samples collected
at BHGLTA2O 1. Groundwater was encouutered at approximately 15 feet bgs. No
petroleum product was found at theater table.

• Petroleum odors were noted at the water table in BHGLTA2O6 and BHGLTA223.
Petroleum stained soils and odors were noted in the vadose zone at approximately
7 feet bgs in BHGLTA2O6; however, no petroleum stained soils or odors were
noted in the vadose zone in BFIGLTA223. These borings are located downgradient
of a 15,000 gallon heating oil underground storage tank (UST) formerly located

U.S. Air Force Center for Environmental Excellence
E-\DeIivcrabIu\AFCEE\D05\LF2Techmerno\R04-99 130.wpd 1—2 Ilydroc.cologic Inc. 5/10/99
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adjacent to Building 1050. The UST was removed by the U.S. Navy's (Navy)
contractor, Sunbelt Industrial Services, in September 1998. It appeared to be in
good condition and analytical results of soil samples collected from the UST
excavation indicated no significant petroleum-impacted soils (Sunbelt Industrial
Services, 1998). The former UST was located in the grassy area between
BHOLTA219 AND BHGLTA2QIL An underground water utility line is also
located in very close proximity to the former UST and soil borings BHGLTA2O6,
BHGLTA21O, BHGLTA223, and the UST (Figure 1.3).

No petroleum-impacted soils were encountered during the January 1999 field effort
to delineate pesticides, metals, and polycyclie aromatic hydrocarbons (PAils) found
in the vicinity of SWMU 29. Boring BHOLTA224 was located across the road,
approximately 90 feet southwest Qi BHGLTA21O. Boring BHGLTA228 was
located approximately 400 feet northeast. Both of these borings were located
within 10 feet of an underground water utility line.

Several hypotheses have been formulated regarding the origin of the petroleum product found in
BHGLTA21O. These hypotheses are presented below in decreasing order of confidence:

The petroleum product is migrating alôñg an underground utility line (water, electric,
or communications) to BHGLTA21O. This hypothesis is supported by the close
proximity of BHGLTA21O to the underground utilities, the freshness of the product, and
its initial discovery 7 feet bgs in the vadose zone (11 feet above the water table). It also
accounts for the lack of dissolved petroleum compounds in the landfill monitoring wells.
Examples of potential sources of the petroleum products and underground utility migration
routes are presented in Figure 1.3 and described below:

• The petroleum fueling station adjacent to Building 1064: This facility operates
two 10,000-gallon gasoline USTs, two 10,000-gallon diesel USTs, and an oil-water
separator. Underground water utility lines are located in close proximity to the
petroleum fueling station. The current USTs were installed in January 1989,
replacing a similar set of USTs, which_werrmpycd in October 1988. This site
and another site locateth at NAS FortWprth JRB was assigned the leaking
petroleum storage tank (LPST'fiiüinber 100485, however as only minor soil
contamination was found at the petroleum fueling station during the UST removal
process, a remedial action plan was not required for this site (HydroGeoLogic,
1998d).

• The former diesel UST located adjacent to Building 1040: This 400 gallon UST
provided fuel for an auxiliary electric-generator used as a backup at the water-fire
pump house facility (Building 1040). Several water lines pass very close to
Building 1040 and the former dieseitänk. The tank was removed in 1994. The
Navy reported a clean closure; however final closure from the TNRCC is still
pending (HydroGeoLogic, 1998d). The site is to be investigated by
HydroGeoLogic in 1999 under Delivery Order 16, Site Characterizations, USTs,
NAS Fort Worth JRB.

U.S. Air Force Center for Environmental Excellence
F.:De]iverabIe\AFCEE\D05\LF2Techrnemo'R04-99, 3DM/pd i—3 HydroCeoLogic Inc 5/10/99
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The former heating oil UST located south of Building 1050: This tank was
removed by the Navy in October 1998. It is located approximately 300 feet to the
north northwest of BHGLTA21O. A water line is located very close to this tank.

• The storm sewer system draining the flightline: Any spill of petroleum products
used to fuel or maintain aircraft could be transported via the storm sewer system
to SWMU 29. The flightline storm sewer utility crosses the southwest portion of
SWMIJ 29 near BHGLTA2O1 and BIIGLTA21O.

2. The petroleum product originated from an isolated vehicle spill along the road at
BHGLTA21O. This hypothesis is supported by the observation of parked vehicles adjacent
to BHGLTA21O and also accounts for the lack of dissolved petroleum compounds in other
landfill monitoring wells - A lower level of confidence is associated with this hypothesis
based on the lack of petroleum odors and staining in the soil from the ground surface to
7 feet bgs.

3. The petroleum product has migrated to BHGLTA21O via the groundwater.
BHGLTA21O is located downgradient of the flightline where petroleum products are
dispensed. BHGLTA21O is also located approximately 300 feet downgradient of the
heating oil UST removed by the Navy in 1998. Strong fuel odors were noted at the water
table (17 feet bgs) at boring BHGLTA223 downgradient of this tank. (See Figure 1.2 for
groundwater flow directions.) Black-stained soil and fuel odors were noted in
BHGLTA2O5 from 6.5 feet bgs to the water table (approximately 14 feet bgs). A very low
kvel of confidence is associated with the groundwater migration hypothesis as it does not
account for fresh product in the vadose zone, 11 feet above the water table; and no free
product was found at BHGLTA223. Additionally, a golden brown light fraction petroleum
product was observed at BHGLTA21O. The UST removed by the Navy in 1998 contained
heating oil which is characterized as a black heavy fraction petroleum product.

4. The petroleum product originates east of BHGLTA21O from the Fuel Tanker Parking
Lot (Figure 1.2). There are several dr&'bacics to this hypothesis: Boring BHGLTA21O
is upgradient of this area and no dissolved petroleum compounds are found in monitoring
wells (WHGLTA2O1, WHGLTA2O2, and WHGLTA2O3) located between the landfill and
the fuel tanker parking lot. Also, it does not account for fresh product 11 feet above the
water table in the vadose zone.

5. The petroleum product originates from the landfill. BHGLTA21O is located adjacent
to and downgradient of SWMTJ 29. iontaminated soils used as fill in SWMU 29 could
account for the petroleum product found at BHGLTA21O. However, as the period of
operation for SWMU 29 was between 1952 and 1956, any fill material containing
petroleum products would have been extemely degraded by weathering processes over the
43 year period. A very low level of confidçnce can be associated with this hypothesis
based on the freshness of the petroleum product found in BHGLTA21O,

U.S. Air Force Center for Environmental Excellence
E:\Dclivcrabl.,\AFCEE\D05\LF2echrnemo\R04-99. 130wpd 1—4 FlydroceoLogic Inc. 5/10199
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6. The petroleum product originates fromäñ unanticipated source. Each of the above
hypothesis presents a potential origin for the petroleum product found in BI-IGLTA21O,
However, unforseen and unexpected sources may be responsible for the petroleum product.

1.2 INVESTIGATION STRATEGY

The primary objectives for this investigation are to determine the nature and define the source of
petroleum-impacted soils found at BHGLTAZIQ. These objectives will be achieved using the
screening-level data obtained from a soil gas survey, in conjunction with definitive data obtained
from sampling the petroleum-impacted soils. Scróening-level data are appropriate to achieve the
Data Quality Objectives (DQOs) because they are designed to determine the direction the
petroleum product originated from and thefl nature of the product, whether a light- or
heavy-petroleum distillate. The definitive data obtamed by sampling the actual petroleum product
will further support the objective of identifying the type of petroleum product.

A continuous core direct push boring will be installed adjacent to BHGLTA21O (Figures 1.4 and
1.5). The soil sample with the highest photoionization detector (PID) reading and another just
above the water table will be collected from this pri'g and submitted to the laboratory for product
identification.

A soil gas survey will be performed to determine if petroleum migration via underground utilities
is a potential source. Because the primary hypOtheses assumes that the petroleum product found
at boring BHGLTA21O is migrating along an underground utility line, intrusive activities beyond
2 to 3 feet bgs may risk damage to the adjacent high pressure water line. This risk can be avoided
by the use of a shallow soil gas survey prior to any intrusive activities along utilities. Soils in the
survey area are generally composed of 14 feet of silty sandy clay overlying 4 feet of gravely sand
and 4.5 feet of sandy gravel with limestone bedrock at approximately 22.5 feet bgs. Groundwater
occurs at approximately 18 feet bgs. Given the type of soil, depth to groundwater, product type
and freshness, a passive soil gas survey would provide the most information without damaging
utilities.

Information obtained from the soil gas survey will be used to determine the nature of the
petroleum product, identify possible sources of contamination, and locate potential hot spots for
intrusive investigation. A total of 20 soil gas sampling locations are planned along a 100 foot by
50 foot grid centered on boring BHGLTA2IO. The grid will be laid out with a bias toward the
underground water utility that may act as a pathway for contaminant transport (Figure 1.4). The
soil gas grid will also encompass all contaminant migration directions in the vicinity of
BHGLTA21O (Figure 1.5).

After completion of the soil gas survey and soil sampling, the results will be reviewed to
determine the source of the petroleum-impacted soil. If the source is determined to be SWMU 29,
an additional field effort using definitive data will be necessary to delineate the extent of
contamination. If it is determined that SWMU 2 is not the source of the petroleum-impacted
soils, contaminant delineation and subsequent remediation, if necessary, will be handled either by
the Navy or the Air Force under TNRCC's Leaking Petroleum Underground Storage Tank
program. -

U.S. Air Force Center for Environmental Excellence
E:DeIivcnbIes\AFCEE\D05\LF2Tochm.n1o\R04-99I3O.wpd 1-5 HydroCcoLogic Inc. 5110/99
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2.0 SAMPLING METHODOLOGY

2.1 SOIL SAMPLING

Soil sampling will be conducted in accordance with the RFI Work Plan (ilydroGeoLogic, 1998a).

2.2 PASSiVE SOIL GAS SAMPLING MEIBOPOLOGY

Passive soil gas methods commonly use an activated carbon adsorbent placed in the shallow
subsurface to collect volatile organic compounds (VOCs) over an interval of time. Analytical
results are generally reported in mass per time, flux, or ion counts. The EMFLUX® passive soil
gas system has been chosen as the primary soil gas method because sample collectors can be
placed 6 inches bgs and analytical results can be converted into mass per volume results.

Soil gas results are generally considered to be for screening purposes. Soil gas collected at the
surface may originate from multiple matrices such as free product, dissolved or adsorbed phase
compounds. Soil gas can also migrate great distances through the soil based on pressure gradients
and variable soil permeabilities.

The following procedures are routinely used during EMFLUX® soil gas surveys. USEPA-
approved Quality Assurance and Quality Control (QA/QC) practices will be followed.

A. HydroGeoLogic field personnel will carry EMFLUX® system components and support
equipment to the site and deploy the EMFLUX collectors in a prearranged survey pattern.
Each collector emplacement generally takes less than 2 minutes. A two person crew will
deploy the collectors. Navy Public Works will be contacted prior to initiating soil gas
activities and a dig permit will be obtained.

B. For those sample locations covered with soilsn.vegetation, HydroGeoLogic's technician
shall clear vegetation and debris to expose the ground surface. Using a hammer and a
0.75-inch diameter pointed metal stake, the technician will create a hole approximately 6
inches deep. For those locations coyere 4. with an asphalt or concrete cap, the field
technician will drill a 1.5-inch diameter hole through the cover to access the soils beneath.
Uf necessary, the collector can be.skcy.cd.with a.0..75-inch inside diameter copper pipe for
either paved or unpaved locations.)

C The solid plastic cup will be removed from an EMFLUX® collector and replaced with a
sampling cap. The technician will insert the collector, with the sampling cap end facing
down, into the hole (Figure 2.1). The collector is covered with either local soils for
uncapped locations or aluminum foil and a concrete patch for capped locations. The
collector's number; location; time and date of emplacement; soil description; presence of
asphalt; cartridge/vial condition; and other relevant information are recorded in the field
logbook.

U.S. Air Force Center for Environmental Excellence
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D As a quality-control check during emplacement and retrieval, the technician will collect
periodic ambient-air control samples and record the date, time and location of each. One
or more trip blanks are included as part of the QC procedures.

E. Approximately 72 hours after emplacement of the EMFLUr collectors, field personnel
will remove the collectors. At each location, a field technician will withdraw the collector
from its hole and wipe the outside of the vial clean using a gauze cloth; after removal of
the sampling cap, the threads of thQvialwillbe cleaned. A solid plastic cap will be
screwed onto the vial and the sample location number will be written on the label. The
technician will then records sample point location, date, and time in the field logbook.

F. Sampling holes will be refilled with soil, sand, or other suitable material. If the collectors
have been installed through asphalt or concrete, the hole will be filled to grade with a plug
of cold patch or cement.

G. Following retrieval, field personnel will ship the EMPLUX® collectors to an EMFLUX®

designated analytical laboratory.

U.S. Air Force Center for Environmental Excellence
E:\DcIivenbIe,AFCEE\DO5\LF2TechmcmoR04-99, 130.,#pd 2-2 HydroGeoLogic Inc. 5/10/99
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• All analysis of laboratory QC samples shall be performed at the frequency requited
by the method requested.

• All analyses will be performed on an instrument exhibiting acceptable linearity
from an initial calibration using at least three non-zero calibration standards.

• Ambient blanks will be required.

• Trip blanks will be required.

• At least one surrogate shall be added to all samples for all organic analyses, even
if not required by the method.

• Results for all samples shall be reported using the HydroGeoLogic designated
sample identification numbers.

• Laboratory control sample (LCS) resUlts shall be reported in the same SDG as the
associated field sample results.

• In cases where secondary dilutions are performed, both the undiluted and diluted
sample results are to be reported.

• In the event of matrix interference or elevated analyte concentration, the minimum
dilution is to be performed in order to meet the project-specific reporting limits as
closely as possible.

3.6 REPORTING

If the source of petroleum-impacted soils is determined to be SWMU 29, this work will be
reported as part of the SWMU 29 RFI after potential confirmation borings are installed. However,
if the soil gas and soil sampling indicate a source other than SWMU 29, then information obtained
from this investigation will be provided in a brief summ ary letter report for ftirther investigation
of the source area.

U.S. Air Force Center for Environmental Excellence
E;\Dcliverable,\AFCEE\D03\Lfl'cchmerno\R04-99. I30.wpd 3—2 HydroGeoLogic Inc. 5110199
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Deployment Through Soils
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